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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high quality 
image by correcting the white balance of plural input 
images at a digital image processor. 
SOLUTION: Concerning all the images in plural input 
image memories, following processing is performed. 
Based on image data inputted to an input image buffer 1, 
white and black RGB values are acquired by a 
white/black extracting means 2 and inputted to an RGB 
table preparing means 3. A reference white RGB value is 
held in a reference white buffer 7 and a reference black 
RGB value is held in a reference black buffer 8 in 
advance. Based on the output values from the 
white/black extracting means 2 and the values of the 
reference white buffer 7 and reference black buffer 8, 
the RGB table preparing means 3 generates the 
respective look-up tables(LUT) of RGB and holds them 
in an RLUT 4, GLUT 5 and BLUT 6. Based on the data in 
the RLUT 4, GLUT 5 and BLUT 6 f an RGB table 
transforming means 20 transforms picture element 
values to a table and outputs it to an output image buffer 1 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color picture art characterized by consisting of a step which performs table conversion to all pixels based on the step 
which creates the table for conversion from input image data based on the step which extracts the value of the white pixel in an image, 
and a black pixel, the extracted white value, a black value and the reference white value given beforehand, and a criteria black value, 
and the created table. 

[Claim 2] The color picture art according to claim 1 characterized by unifying a color tone by giving coincidence to two or more input 
image data. 

[Claim 3] The input image buffer holding input image data, and a histogram calculation means to compute the histogram of brightness 
from an image, A white black extract means to extract the RGB value of a white pixel and a black pixel from an image, The reference 
white buffer holding a reference white, and the criteria black buffer holding criteria black, A RGB table creation means to create the 
look-up table for color conversion, It has a RGB table conversion means to perform table conversion to each RGB, and the output 
image buffer holding the image data after color conversion. In a white black extract means The color picture processor characterized 
by having a brightness value extract means to compute a brightness value from a RGB value, a histogram calculation means to take the 
histogram of brightness, a maximum brightness extract means to obtain the maximum brightness from a histogram, and a minimum 
brightness extract means to obtain the minimum brightness from a histogram. 

[Claim 4] The color picture processor according to claim 3 characterized by having further the multiple input image memory holding 
two or more input images, two or more output image memory holding two or more output images, and a means to control so that color 
correction processing is performed to all image data. 

[Claim 5] R of a minimum brightness RGB value, G, the color picture processor according to claim 3 or 4 characterized by having 
further the black value amendment means which makes B value the same value, and which is amended and is made into a black value. 
[Claim 6] The color picture processor according to claim 3, 4, or 5 characterized by having further a pixel infanticide retrieval means 
to control to search at intervals of several pixels in case the histogram of brightness is computed. 

[Claim 7] If it changes to a maximum brightness extract means to extract the maximum brightness value from a histogram and Na is 
made into the number of alpha%s of the number of pixels If it has an amendment maximum brightness extract means to acquire the 
brightness value of the pixel of eye Na watch from the one where brightness is higher, it changes to a minimum brightness extract 
means to extract the minimum brightness value from a histogram and Nb is made into the number of beta%s of the number of pixels 
The color picture processor according to claim 3, 4, 5, or 6 characterized by having an amendment minimum brightness extract means 
to acquire the brightness value of a Nb position pixel from the one where brightness is lower. 

[Claim 8] The color picture processor according to claim 3, 4, 5, 6, or 7 characterized by having a low frequency filtration filter further 
in order to remove the noise of image data and to raise calculation precision for the histogram of brightness. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In a digital image processing system, this invention amends the white balance of two or more input images, 

and relates to the technique which makes an image high quality by measuring unification of a scattering color tone. 

[0002] 

[Description of the Prior Art] This kind of image processing system was what amends a pixel value with one-sheet one-sheet hand 
control although the white balance of an image is amended, and an operator corrects interactively conventionally. However, about the 
single image, what is amended automatically existed based on the maximum brightness value in an image like the equipment of JP,62- 
281070,A. The example of the conventional image processing system is explained based on JP,62-281070,A using drawing 7 . 
[0003] The example of conventional equipment consists of an image memory 100, the maximum brightness value extract section 101, 
the amount calculation section 102 of amendments, amendment ROM 103, amendment ROM 104, and a masking circuit 105. 
[0004] The maximum brightness value in an image or the average Ymax often points with large brightness is calculated by the 
maximum brightness value extract section 101 from Y and R-Y which were inputted, and a G-Y signal. The color component of the 
pixel which has the maximum brightness value Ymax in coincidence in the amount calculation section 1 02 of amendments, R-Y, and 
G-Y are calculated as delta RY and delta GY, respectively. When Ymax is a brightness average, delta RY and delta GY also take an 
average, respectively. 

[0005] Thus, from the calculated amount of amendments, R-Y and a G-Y signal are changed using the following formulas. 
[0006] 

(R-Y) '=(R-Y) deltaRYxY/Ymax (G-Y) (1) -(G-Y) deltaGYxY/Ymax 

It changes and outputs to colors, such as CMY, based on y and ' (R-Y) which were obtained, and ' (G-Y) signal. 
[0007] 

[Problem(s) to be Solved by the Invention] In the conventional image processing system, there was a problem that color correction of 
two or more images could not be carried out integrative, or a white balance could not be amended. 

[0008] Moreover, although aimed at the video signal of Y, R-Y, and G-Y as an input signal in the conventional image processing 
system, the color might become unnatural, when an RGB code was used, for example in digital image processing on a personal 
computer in many cases, overflow (the dynamic range of RGB is exceeded) often took place at the process of the conversion to RGB 
from Y, R-Y, and a G-Y signal and it displayed on a monitor etc. 

[0009] Moreover, in the conventional image processing system, since color conversion was carried out only based on the information 

on a part with high brightness, quality of a part with low brightness was not able to be raised. 

[0010] 

[Means for Solving the Problem] In order to solve the trouble mentioned above, the color picture art of this invention The step which 
extracts the value of the white pixel in an image, and a black pixel from input image data, The step which creates the table for 
conversion based on the extracted white value, a black value, the reference white value given beforehand, and a criteria black value, It 
is characterized by performing to coincidence color correction processing which becomes all pixels from the step which performs table 
conversion to two or more input image data based on the created table. 

[001 1] Moreover, the multiple input image memory in which the color picture processor of this invention holds two or more input 
images, Two or more output image memory holding two or more output images, and a means to control so that color correction 
processing is performed to all image data, The input image buffer holding input image data, and a white black extract means to extract 
the RGB value of a white pixel and a black pixel from an image, A tab-control-specification means to specify the object domain to 
extract, and the reference white buffer holding a reference white, The criteria black buffer holding criteria black, and a table creation 
means to create the look-up table for color conversion, It is characterized by having a RGB look-up table conversion means to perform 
table conversion to each RGB, and an output image buffer holding the image data after color conversion. 
[0012] An operation of the image processing system of this invention is explained. 

[0013] The contents of processing of this invention are explained using the flow chart of drawing 3 and drawing 4 . This carries out 
white amendment of two or more images used as a processing object integrative. 

[0014] An operator specifies a reference white value and a criteria black value first, and the system memorizes this (step SI). Two or 
more image data which carries out white amendment is held, it inputs one image at a time into a buffer from the inside (step S2), white 
amendment processing shown below is performed, and color correction is performed (steps S3-S5). If processing is completed about 
one image, white amendment processing will be serially performed about the remaining image by judgment processing (step S6). 
Thus, it ends, after processing all two or more images that should be processed. White amendment processing extracts white and a 
black RGB value from input image data first (step S3). How to extract white and a black RGB value is explained using drawing 4 . 
[0015] A low-pass filtration filter is made to act to image data first (step A 1). As an example of a low-pass filtration filter, there is a 
partial average filter which adopts the average of a nearby pixel as a new pixel value. 

[0016] When the pixel value in locations i and j was set to I (i, j) and the partial average filter of 3x3 is made to act, the output I' (i, j) 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the example of the color picture processor of this invention. 
[Drawing 2] The block diagram showing the example of the color picture processor of this invention. 
[Drawing 31 The flow chart of the color picture art of this invention. 

[Drawing 41 The flow chart of the white black extract section of the color picture art of this invention. 
[Drawing 5] The maximum brightness and the explanatory view of the minimum brightness extract. 
[Drawing 6] The explanatory view of a look-up table. 

[Drawing 7] The block diagram showing the example of the conventional color picture processor. 
[Description of Notations] 

1 Input Image Buffer 

2 White Black Extract Means 

3 RGB Table Creation Means 
4RLUT 

5 GLUT 
6BLUT 

7 Reference White Buffer 

8 Criteria Black Buffer 

9 LUT Conversion Means 

10 LUT Conversion Means 

1 1 LUT Conversion Means 

12 Output Image Buffer 

1 3 Picture Input Device 

14 Multiple Input Image Memory 

1 5 Reference White Black Assignment Means 

1 6 Two or More Output Image Memory 

1 7 Image Output Unit 

18 CPU 

1 9 Color Correction Means 

20 RGB Table Conversion Means 

30 White Black Extract Means 

3 1 Input RGB Image Data 

32 Image Data Buffer 

33 Low-pass Filtration Filter 

34 Histogram Calculation Means 

35 Brightness Value Extract Means 

36 The Maximum Brightness Value Extract Means 

37 The Minimum Brightness Value Extract Means 

38 Maximum Brightness Pixel RGB Value Calculation Means 

39 Minimum Brightness Pixel RGB Value Calculation Means 

40 White RGB Value 

41 Black RGB Value 

42 Black Value Amendment Means 

43 Pixel Infanticide Retrieval Means 

44 The Amendment Maximum Brightness Value Extract Means 

45 The Amendment Minimum Brightness Value Extract Means 

50 Histogram 

5 1 The Maximum Brightness Value Ymax 

52 Amendment Maximum Brightness Value Ymax' 

53 The Minimum Brightness Value 

54 Amendment Minimum Brightness Value Ymin' 

60 Reference White 

61 Criteria Black 

62 White RGB Value 

63 Black RGB Value 

64 R Transfer Characteristic 

65 G Transfer Characteristic 

66 B Transfer Characteristic 

67 R Look-up Table 

68 G Look-up Table 

69 B Look-up Table 
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1 00 Image Memory 

101 The Maximum Brightness Value Extract Section 

1 02 The Amount Calculation Section of Amendments 

103 Amendment ROM 

1 04 Amendment ROM 

105 Masking Circuit 
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fe*te*J»l 9i:*»6fll*S*tXV^ Q feffilE^a 
l 9tt. XAit^-^tfMM-SMI^y^r l 

fc. ■»^e»afew»fc»feHsit«)RGB«[«:»ai-© 
efeM»fflfS2t, BnsefeS:««pi-6**efe^ 

5/7/7^ SlNte^f^** «S9Afe'< 40 

GB^-^*W9h RGB^tt^tw^UT^ 
— ^/Hfcgl&fi^RGB-r— ^f«¥8 2 0 fe^ 

[0 0 2 6] Sfeirefe*fettttl*a2tt, RGBW> 
7AS^3 4t, tXh^7^?5^f^g^6 50 



* [0019] ^<d£ 5\zisX#*bt>titc^ m&Sc;*:mm 

RGBl^SfeRGBl (Rw, Gw, Bw) k 
Sft/J«#RGB«4aftRGBlt (Rb, Gb, B 
b) k-tZo MRGBttiLXIl R, G, B&mC 
ffltcUTElB-rsrfct-e*^. R» G, BSr^Ctwi" 
Z>mk\,X^ S; (4) (OJ:5t-3WS*^W^RGBffl 
(Rm i n, Gm in, Bm i n) OS^OfiS^rR b , 
Gb, BbtUt8ffit5**i s *$. 
[0 0 2 0] 



6 



Gm i n, Bm in) (4 ) 

3KBtt6 2 i:lfeRGBf6 3 k Srffl^T. 

4. G£««H£6 5« B^tt6 6^6o 
M6 4^ttX, #£>2fO--W£5$; (5) tC^-T, 
[0 0 2 1] 



(5) 



[0 0 2 7] ^^^^-*if^BH«A*8«l 3^?>A* 
S^«»OW«r-^Wt, IMfcArtBfc^y 1 4K 
CPU1 8MJ; 9. «*ArtIB«^y 1 

S£*b5o 

[0 0 2 8] feI]Efgl9m AMft/<S/77l 
l£A*Sftfc1Bfc? f --*«:5£fc* afe*fe»tU*»2fc 
J:oT6feRGBli:MRGBMMU RGBr 
-^AflWi 3 IE A^-T 5o 

[0 0 2 9] &fe»fe«ffi*«2te*S^-Ctt. A^Ptffe 
/< jy*7T 1^7*— 5*7 T 3 2^— «fW 

[00 3 0] fc* h^7A£ffl^»3 4fi, RGB^ip 

3W*flasr»Ui-r5»«tt»m^a3 5ics^$nr^ 

So 

[0 0 3 1] txh^ASr#ffit5«f^ ®«<r~* 
/^j/77 3 2cD^^tC^U ffi«»a7-Y/^ 3 3ICJ: 
ot/^fXSM^U Bt;B«7-^^s/77 3 2 

[0032] h^^A^sta-rs^t^. v 

[0 0 3 3] fc* h^7^»tilfa3 4T?'AhtlfZKX 
[0 0 3 4] *fcHUB Sfc«XO^a^«-C5*-< 



(5) 



[0 0 3 5] tXh^7^SfflfS3 4T^ 

[0 0 3 6] ^^M^^i-5fc^^)^O^T^-< 

[0 0 3 7] YmaxS:^ S^:3SS®^R G BffiS 

RGBH©¥»t*ft5*Q!l«rff5. 

[0 0 3 8] Ym i n Srjnl-, ^/M^gHU^iR G BfeW 
ttJ#S3 9-SrJB^-C\ *feRGB«**ttiL-CHWrr 20 
So t*«W*RGBlJia*«3 914. IMW*-* 

[0 0 3 9] *1ftlz:4ft£fltt|jE^fk4 2iaot, ite 
tt<&RGBtfnSrH— ^ftfci"S»3*?TV\ IfeRGB 

fc-TSfcifcO^awltf)* (4) Sr^i-^sia^fc 

19. 2/ 7 T 8lC»P»fiRGBfl»S#»Sft 30 

[0 0 4 0] RGBf-^Mfi3lt SfeHfett 

y7r 8 0>4t*5EI^ RGBth?hOA'y^7y^ 
— ^*r±J*U R LUT 4 N GLUTS, BLUT6 

[0 0 4 1] RGBf-^fifS2 0lj:, R LUT 
4 X GLUT5, BLUT6^f-^^Hv AJlW\&. 

r l 2\cmt>TZ>« %my*--*frmt!Wii&'<y7T 12 40 

*t<5>6 5 x -O^U^X — * #«yg £ tbfc^> CPU18 
[0 0 4 2] 



#W9- 1 4 7 0 9 8 
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[0 0 4 3] £fc, R G Bltf-^ IriOMISI- 
[0 0 4 4] MttoAlf^A O^SrffilE 

[0B5offl^SiW] 

[01] *38M^*7— Wtt^SSlil^lllfi^lSr^-r^ 
p s/^0« 

[0 2] *8B^7- H«*QfaaSg«0||J£WS:^i-^ 
n ;y^0 o 

[ni3] &&w<o*7—mik&m&&v>$&timo 
[04] ©«^s*fe^afeMfe«ttjep 

[05] m±mmRxtm'm!&i&me>&wm 0 

[06] /Wy*T:y:^— ://i^ttWB« 

[0 7] «0^7-lWlgf0^^^t^a 

1 AAfft/<y7 7 

2 6#JRfe»tt!^® 

3 RG Bf — Zf/isftj&^m 

4 RLUT 

5 GLUT 

6 B LUT 

7 »6fi/<*/7r 

8 S¥I^<5/7 7 

9 LUT^fi 

10 LUT^ifS 

1 1 LUT^ftfi 

1 2 UAIft^S/77 
1 3 PHfcAa«« 

14 m$kA*m&**rv 

16 mskmAmwev 

1 7 Battues* 

18 CPU 

1 9 fe*t]E^« 

2 0 RGB7-^fe^ 

3 0 SMfettUfS 

3 1 AARGBitf-^ 

3 2 ptf^-r — 2'< y7r 

3 3 <E«»H:7-fA'* 

34 t^h^9^irui#a 

3 5 »S«£tttt!^Jf9! 

3 6 ^*«fiffi»ffl^J£ 
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